Atopic dermatitis (AD) is a chronic inflammatory skin disease, which can cause skin 14 barrier function damaged. Although co-incubation with docosahexaenoic acid (DHA) exerts a 15 positive effect in deficient skin model, there is no study to investigate the effects of topical 16 treatment with DHA in inflammatory reconstructed human epidermis (RHE) model. The effects of 17 DHA on monolayer normal human epidermal keratinocyte (NHEK) cells were evaluated via 18 CCK-8, qPCR and ELISA. The skin related barrier function was assessed by hematoxylin-eosin 19 (HE) staining, western blot (WB), Immunohistofluorescence (IF) and ELISA in normal and 20 inflammatory RHE models. DHA upregulated filaggrin and loricrin expression at mRNA levels in 21 addition to suppress overexpression of TNF-α，IL-1α and IL-6 stimulated by poly I:C plus LPS 22 (stimulation cocktail) in cultured NHEK cells. After topical treatment with DHA, cocktail induced 23 inflammatory characteristics of skin diseases including barrier morphological, differentiation 24 proteins and TSLP secretion, which were alleviated in RHE models. Supplementation with DHA 25 can improved related barrier function and have anti-inflammation effects in monolayer 26 keratinocytes and RHE models, which indicated that DHA may have a potential value for the 27 treatment of inflammation-associate skin diseases.
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To evaluate the effect of DHA on stimulation cocktail (The concentration of cocktail is shown in 84 Figure DHA was not stable to attach on the RHE, hence, we made a simple formula (Table S1) attach to the surface of the reconstructed human epidermis. We also observe that SC became thicker 199 after the topical treatment with DHA (Figure 3) , which is according to previous findings [31] .
200
Another important function of filaggrin is its dephosphorylation degradation products called of water, but also shows the inhibitory influence of pathogenic microorganism colonization and has 204 the positive effect of filaggrin-processing enzyme activity [33] . So, we demonstrated for the first time 205 that upregulation of filaggrin works in reconstructed human epidermis models after topical 206 treatment with a DHA formula and DHA also increases filaggrin and loricrin expression.
207
Interestingly, IVL was not affected by DHA (Figure 3 ).
208
As mentioned in the literature review, inflammatory environment and microbial infection is 
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Meanwhile, the stimulation cocktail decreased the distribution of barrier proteins like filaggrin 222 (FLG), loricrin (LOR) and involucrin (IVL) ( Figure 5 ), which is similar to other AD-like skin models 223 in vitro [41, 42] . Here, we first demonstrated that upregulation of FLG and LOR works in 224 inflammatory RHE models after supplementation topical treatment with DHA ( Figure 4 ).
225
Thymic stromal lymphopoietin (TSLP) that was abundantly expressed by keratinocytes plays For LPS and poly I:C, we determined the optimum concentrations for subsequent studies.
257
NHEK cells (6 x 10 3 cells/well) were seeded in 96-well plates (Nunc, Thermofisher scientific, MA, 258 USA) and treated with different concentrations of poly I:C and LPS for 24 h according to the results 259 of cells viability. We define the best concertation of LPS plus poly I:C by measuring the expression of 260 TSLP ( Figure S1 ).
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NHEK cells were seeded into 6-well plates at a density 3×10 
283
coating matrix was diluted by 1:100 and precoated. Cells were seeded in precoated inserts with 0.5 284 ml growth medium in both lower and upper compartment at a density of 7.5 × 10 4 cells/cm 2 . The
285
air-liquid inter face was established by adding complete growth medium with additional 1.5 mM
286
CaCl2 to the lower compartment and aspirating the upper compartment medium for 2 days 287 incubation at 37℃ and 5% CO2. The changes of subsequent medium were conducted by aspirating 288 the medium from the lower compartment and replacing it with fresh medium supplemented with 289 an additional 1.5 mM CaCl2 (1.7 mM total CaCl2). For inflammatory RHE, the cocktail was added 72h 290 before DHA treatment.
291
According the 
